Sever al studies have examined the correlation and agreement between noninvasive measurement of ejection fraction (EF) and that derived with left ventricular (LV) angiography. [1] [2] [3] [4] The noninvasive modalities include echocardiography, radionuclide methods, and magnetic resonance imaging. 5 Echocardiography has been widely used for the evaluation of EF as it is readily available and relatively less expensive than other techniques. M-mode derivations of EF are wrought with errors in patients with technically difficult studies and regional wall motion abnormalities. Simpson's biplane method is nearly reliable, but again is highly dependent on good endocardial border definition. 6 Although quantitative echocardiography methods are available, visual estimation is known to provide good information to experienced echocardiographers. 7 Intracardiac opacification (contrast) agents are now being used more frequently and allow better visualization of LV cavity and endocardial boundaries. 3 In this issue of Clinical Medicine & Research, present a retrospective analysis of determination of EF in 534 patients from a single institution who had undergone LV angiography, echocardiography, and nuclear perfusion imaging. They excluded patients who had testing occurring more than 30 days apart. For echocardiography, Simpson's two-dimensional methodology was utilized for deriving left ventricular ejection fraction (LVEF). This method is most helpful for obtaining LV volumes when the LV geometry is distorted. 6 Radionuclide determination of EF was performed with a single-dose of technetium-99m Sestamibi (Cardiolite). LV angiography was acquired by the single plane method. The endocardial borders of the left ventricle were traced manually by carefully outlining the ventricular silhouette and then converting to area.
The LVEFs obtained by SPECT were significantly lower than that obtained by echocardiography, which has also been reported in the literature. 10 Based on their findings, the authors have proposed the following regression equations for estimation of angiographic LVEFs by either noninvasive technique:
LVEF angiography = 0.66 x LVEF SPECT + 24% LVEF angiography = 0.73 x LVEF echocardiography + 18%
The results of previous studies suggest that EF measurements by various technologies are not interchangeable. 5 Magnetic resonance imaging is thought to provide superior imaging quality and may provide a more accurate assessment of EF. 11 However, this modality is still relatively expensive and not routinely available. Van Royen et al. 1 have compared LVEF by visual estimation with quantitated equilibrium radionuclide angiography. The correlation of LVEF determined by both methods was good (r = 0.81, standard error of estimate [SEE] 3.5), but with substantial differences in individual patients.
The question arises as to what modalities should be used routinely to get a fairly accurate and reproducible measure of EF. How should we proceed in clinical practice? The findings of Habash-Bseiso et al., 8 if confirmed by larger prospective trials, may lead to a more widespread use of such regression equations when comparing one technique to the other.
With technological advances and availability of automated edge (border) detection software, intracardiac opacification (contrast) agents for delineation of the LV cavity, and 3-dimensional imaging, the discrepancy between the invasive and noninvasive derived EFs by echocardiography will likely be further narrowed. The same is also true of other noninvasive techniques, which continue to evolve at a rapid pace. Nuclear imaging continues to make strong advances and, like echocardiography, is utilized extensively for evaluation of coronary artery disease and determination of LVEF. At present other noninvasive modalities like magnetic resonance imaging, although promising and accurate, are not yet cost-effective and, thus, are limited largely to research centers.
In practical terms, perhaps the more important question would be: which technique is more accurate and reproducible and should, therefore, be considered as the "gold standard"? Herein lies the greatest challenge of our time -we will inevitably need large prospective trials to address this issue. However, one should be mindful that each technique, whether invasive or noninvasive, is quite unique and, as such, has individual strengths and limitations. The concept of a "gold standard", in this regard, may need to be revisited or redefined. Realistically, however, the choice of a particular technique in clinical practice is often governed by the availability of local resources. Therefore, the important practical issue may not be which technique is best, but rather, which technique is available at a particular institution and possesses reasonable accuracy and reproducibility. The use of regression equations to compare various modalities, thus, may become more meaningful in the future.
